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(54) UQUID CRYSTAL DISPLAY 

(57)Abstract 

PR0BLEM TO BE SOLVED: To provide a liquid crystal display which has an excellent display grade. 
SOLUTION: The liquid crystal display includes a bend-aligned liquid crystal layer between two substrates, a mechanism 
which modulates a light beam passing through the liquid crystal layer in a unit of pixel, two filter mechanisms which 
sandwich the substrate and the liquid crystal layer, a mechanism which applies a voltage to each pixel, and two optical 
retardation compensation mechanisms which interpose in the two substrates and the filter mechanisms. The optical 
retardation compensation mechanism consists of liquid crystal molecules and a transparent support. The Re 
retardation value of the transparent support is in the range of 20 to 70 nm. A Rth retardation value is in the range of 
70 to 400 nm. The liquid crystal display satisfies approximately 0(z)=61 Hd1 /d2)z), when the direction of the optical 
axis of the liquid crystal molecules is defined as 8(z). 
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^2 0^7 0 nm(D$BHtCfef). ^LTRthb^— r 
— S/a yfiltf 7 07bS4 0 0 nirUDKHtCftO, JRffi# 
?©Jte9*tttfnRl*e(z)fc1-5fc» B§9 (z) =0 
, (-(d, /dz )z) ^Ht-SfSHS^SBo 
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1 1 mmft--o(owm^xt*i^y ke 

±8B«ftB©HB cTi:lc Mfl £ft fcBE 
fcBJfcrtSBEBMraBBi:. ±fe-0©S«i:±E7-<' 
/l/*«BfcfcftfcT*-0©J^<railBBB»-*?* 

aH«««tt«»#y**IfiSfl$Jtt**»6*D, bb 
SJftttf, WfbS*«5 9. 07156 1. 5%<D&mc& 
5-tr/l/n-X7tf-h, »J:lf-fc*n— ZT-fef— h 

1 0 o««gpicWLT, &a<tt>--o<D%*iimitG 
1-*3fB«<t*W*o. 0 m£2 0H*ffi*£€y-fcd/ 
n-XT-fe-r— h7-Y;I/AT*feoT, t^D-X7tf 
-b7-Ol/A0X TteS (I) tCiD^S^n^R e U 
^—r-i/a yffi#2 07^7 0 nm©S5ffl£fetK ^~ 
LTTte* (II) KiJ:»)S**nSRthU*— r— >a 
yffitf 7 0JbS4 0 0 nm©g5B£3j,t)s ±fe$ll#? 
©ifc^ttfifi* 0 ( z ) (6 tt±Eft¥ffifflHffiflMMII© 
±KBfiffifr6©fcBT?RBftraffi*+£U zti±f2 
3t*«tt*BHtt««Mfl<0±!B*ftHII'0*iii^ 6 0BB 
fc-f*) fc-TSfc, KS0 (z) =8. (-(d. /d. ) 
z) (0i H:±CjSJWOftlfc5ieiO±BKSiB3!>»60 
fcK©K1&, 2di , dz teZftZftlXeMmM. ±12 

B : 

(I) Re= (nx-ny) xd 

(II) Rth= { (nx + ny) /2-n z} xd 

t v dfct, 7'Ol/A©JP£T*$>5] o 

[W*S2] Buie<D-o<D7^;i/^mis©-?-n ; Ptx 

tf x B^fc*©BBKEfi£ftfc-R®BB«BBfr 

t *&Wl »#B l K:BB©»ffiB*pSfi. 
[IMS 3 ] BB*B<D»ft-b'l' , 1 , <OBB©ElR]ttB 
fc*sv»T, 0(z)=0, (-z) *BfcTB«*W*3 

d£(Dmi)\ 0. 8<And<2. 0©flB&£i3&£-f 3 
fcEBOBBB^BB. 
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[«3<«5] Huia<0-b;l'a-X7-tT-h7^;bA, 

^^-r-5l»*S i fceB©BBB*BB. 

Huf2<0-t^a-X7-t7 L -h7-r;l/A^ 
igfg^lSffi»cj:0©i§$nfc7Y;l/AT*feoT, Jg&iU 

^sotisi 2©^h>\ %rci£mm&3n^.\ 2©x 

[H;RJS7] Hufe<D-b;l/a-X7-bx-h7'(';l/i» 
tf, z^MBffSftfcBfaftTfcSCfcfcftBfc'frSW* 
« l lc&B4)&&£a;BBo 

[000 1] 

H-b^SU «jSJS»tti:l£v^ft«fit*W^5TF 
[0002] 

i:LTjfi^-g^SLoofe5 0 BBSjisBfiti-fiW 

bm<Dti7xmmcte. t f t fcE»iJWB***u c 

n 5 ic i •) $ JIB iiBX cT t \c % ©ElRl^MIH £ tu ^ 
H£gtt£o T F T fcEISW* K5-r/<K»a«n, F 

te-T 5o c o«fc a ftBJIB;K8BT*H:»Bft ^JSSttO 
BBBffi0ffi*flMfc*oT^fc. S 
BBj*SB©BjSBBi: LTOHftSB:— 3Ktt«BFft 
k:j£UT, aa*^Btt-a>IBB»tf4i;Si:<'' k ->j£rc 

^-r-y^S (TNI!) ©«Uias«BOft»fttt4*tf 
±4 0° SB. ±~Fli±l 5-3 0° gBfcte-f**-e* 

O /"Co 

[0 0 0 3] Sfc. ifi^BBatB©»BK«ko-C. SftiS 
a HO»B%*SSiB±»!:«-r ffl^B* bTi^ 
5„ cOJ:5ft«BBwO«frtc, BSB*BfiOJB» 

[0 0 0 4] «BB3«BC*^TH:±»Lft 
«t o \Z K5-f/^E i o T T F T IC-^CDttffi^-BlibD LT 
KllrrsoT?***^ cofctoBBBE^K^i: H7 

^3xnc7c**BB*RffTBB-pa6s. vt&vmm 

WftBBBSBB-PfctBBBEtt 5 VWTT-**. 
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[0005] m&nz&mtz—ovtttLTii. 

WAtf, f#Bf)¥2-9 1 6 1 2*§&$8Ul«:TN§yffi 

xs«toifflK:»«#a*aaifr*jS^n8s«nT(r^ 

So R«iC, ftltl¥6-7 5 1 1 6*f£ISU:i>^Tti\ 

3 13 15 9^&»Efc^TliHtt©l*l«tefc^T, * 
^W{frffiM*i«¥IS0x, y, z«l©)iSf*03-BO- 

5 fe <DT-fc 0 i: tiSftSo 

[0 0 0 6] LfrU *M7-f>l>&*ffl^*#H;"e»*» 

ftf?5gi:ftSo 

[0 0 0 7] ^CT% ffl»ft*iS#-rSfc»0¥ffifct 
T> ^>KElfc0ffill*>W*ffl^3fc^5tS#tfft*ft 
Tl^*. FEfi©«a-fe**1^5¥S*0 C B (0 
ptically Compensated Birefringence) t^o a ^^K 
Eft (ff-t;l/4:tnftfn5) lift^tflfcgEffifcRJnEft 

-rxh (tacn) #2iSft£#&bftv><:i:, 

jfiTttRSO (&&l^£9 0° ) T*35tK ^^^fal 
9 0" (0° ) tft^K ±»SfitC|qJjtP3KOftTilt* 

0° (9 0' ) 4:ftSR»tt©a«tt*W-r*t)0» i: 
£$S , $fc£«T£«£ftTt>5. ^ KElP»iJ£g1£ 

[0 0 0 8] BE*, *y HEfil«*Ji03tt*Wffi«S8*S 
fflcti:, tfH8¥6-2 9 4 9 6 2*f^$g (JKBfifWSS. 
410,422^) ©£?&J|0B#TW5147>r;kk&5^ 
t£" Improvement of Cray-Scale Performance of Optica 
lly Compensated Birefringence(OCB)Display Mode for 

AMLCDs. " CL.Kuo et.al., Tohoku University, SID '9 
4 Digest CD£?ft2ffl147-1';l>.k£ffl^T<^£o ^ft 

±T^ftft£<98lft1$ttK^"ni7£| B 



ftBfl 2002-18221 5 
4 

t#e>ft-tvftv\> 

[0 0 0 9] CftCSLfliffita EID-95-1 15(2/20/9 

ti"An optimization of OCB optics" H. Nakamura, IBM 
JapanLtd.. SID' 96 DigesUC&3<fc r> l£> ffiUPOSfif 
(An) tmZ (d) ^Cit'SSind OJ 

&"f L&SSLTl/">ftl,\, 

[0 0 10] $fc, t£***.&nT*fcOCBl!©iKB 
^StBttMWEEtf 6 V~ 1 0 V irSE^fcib, iiflt© 

^7 h^f^ v s?®£k<Dmmm£tf 5 v wT-ca&s 

OK»LTBI(l*©KttKafi*^i;TV^. 
[0 0 11] C<Omm\CttU #M¥8-3 2 7 8 2 2 
ftffr* 3 0 4 8 9 3 4§, JfGfl 5 ? 9-1973 
9 7W£m. &£Xf&M¥ 1 0- 1 9 7 8 6 Zty&llC 

D OlBBft 1#tt**«E##-f 3 C 

*tfrS3 0 4 8 9 3 4 ^tgriKWi ?£K <t 9 > {gtt 

ET»T* * 3 «B£*«B* JtflW *a^tt i: ft o 
[0 0 12] 

BS5j*y»a Lid t r aaai »fi t v ©*r 

SK«fct), S5ft«S5@ai£^ofc^ TVfflCRT 

mmmc&ftg'D&MtfhZo ^/c^ ^ffl®±tc i t>A 

[0 0 13] 

fflMtSil-r-ScliiT*, fi£*0-r^X3-r-f •y^aaji* 
^^B<0*^Hffi lc^U?>S^ixv^:ft<t"iltli:fiS(;iA 

tfCo 

[0 0 14] i»)*»W»cTa2K:WiB-r*. OCBt- 
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RBtt, ffl^*7>Ol>A Gfc3*WfitflMSi«7'Ol/Aft 
if) <ORSt3^^c4:-p3&5. ftttWKHu <sftM£:«* 
a-t>l/©IBfc, mtWkmytfrl*. SSH^-f 
(lft, £>L<JJ2ft) , fLTf^ar^y!' 

jSffl*tf 9 0%a5oTfc» ^(*©2ii*a:60%efi* 
T*ffiTl7TL$9. *KW#©««WJEK«t»), <B3tt« 
&B7-1' ;l/ A K-r-f 73f-f y *«ft©$#ttfc UT© 

T\ ffl^37^/H.©ft it 

©RSIIlT'&fc^iBffiKfcttS&pA^H:, ft^W&ffl 
MM«7^/UA©-gPT-;&3<Ift«&B7^;l/A©¥ffi 

[0 0 15] 2i 
KSH*«i*-r3fc*!>©#&] *fSH©BWU\ TI2 
(1) ~ (7) ©& B B B S^EB£<fc9>tf£2nfco 

(i) awft-ooiMRiBcsx«n'<>Ki!ifti*#-r 

±ffi»&H©H*^fc£ffll^*ifc*E*Wiiirf 
5«EEniJD«^i:. ±aB=ooSSi:±IB7^;l/^«fll 

nen v±GttM ©b&¥#©jss ttmkt s 

W)\ R{fcfitf5 9. 071M6 1. 5%©85BK£5-fe 
;ln-X7-tf- K fciO'-b^D-XTtf- h 1 0 

OftSgPlcttLT, ^*<fct,-o©55#«ia%^ : r* 
5S«R<t£W* 0 . 0 1 7iM2 0 H»a$£#ty-fe;Uo- 

Ties: ( i ) £ i 9j£*2ns r e u*- - 

^^2 07157 On mOlSHtfeDx 
TIBS (ID t^OieasnSRthU*— 7*-S/a>fll 
^7 071)24 0 0 nm©SBffltcfc!5, ±l2ffiJI# ; P©)fc 
^ttfilRl* 6 ( z ) ( 8 tt±£3t¥ttfiM1f «*«o±iB 
3MRii*»60ft*TElWf*ia* + 1 U z ti±l3^ 

5) B&6 (z) =0. (-(d. /di )z) 

(6, li±ia& B B B B©fi$fctfft©±feS*SSfr?>©aa 
©BHS» 2d. , dz li*ti?ti±i?Mg,m, 
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(I) Re= (n x-ny) xd 

(II) Rth= ( (nx + ny) /2-nz} xd 
[Sff, nxli> 7'T;l/AiBrt©S*B«l*lPl©Jai)f*-e 

3oK) ; nyti, 7>Ol/Affirt©jIffl$47jia]©Bffr¥T'£ 
0 ; n zliv 7^;bA©J?#:fi6]©JaflT s P"Zr&0 ; 
T, dli, 7-Ol/A©I?£T-&5] o 

[0016] (2) Hufe<D--7<D7 w frzwrnnzn? 
#«©»BH«©^fiM§i©tt*> 5 KEBsnr^* 

<: t *«f» i:t3 (l) 

(3) JRSjpfCffigfc/l/^CiSaCElRltflSKfc^ 
T, 9(z) = e. (-z) *«fcTffi»£*tr5Ci:* 

tfafc-rs (i) t>t<» (2) fcK«©?MU6*s 

Bo 

( 4 ) mm<DM&m(Dmmmm& a n tips a t©« 

tf, 0. 8<And<2. 0©§Hft*S6E"frSC 
Witt* (1) TbS (3) <Do*><Di^?nfr(D~M\cBW. 

©fSJI^^B. 

(5) ButBW-t/l'D— 7s7-tx— h7-OW»tf. £ift3£ 

( l ) CE)K©tt&&i&tB. 

(6) fu|2<D-fe^a-X7-trx-h7'f;l/AAWiaK 

#trck*1tai:-rs (l) icmw.vm&m.Tr&Mo 

(7) iSfao-b^a— X7-trx— h7-Y/I/Z»tf. — W@ 

^^nfcSff^T'fesc fc*«p« fc-rs (i) iciB®© 

^HS^SBo 

[0 0 17] 

[%^©^S] #fP#flis ^*<fct)feffl^57-r;l/A 

zz\cim*L.7(D%^mnrc£*3 ] t(L*m?z>o c b 

^p,nr^fc. *HB^T'«, *6K**W 
14%S"J®lLfc-t;l/a-X7-t7 1 — h 7^;I/AA^ft5)1£ 
*tttt«ft1i«WIIK J: 5 OCBt- H©«a-fc^*« 
^lc)fe¥ffi(iL, {6*ES»i?Jx:mgft©iSB B B*^Sfi 
^tfTv^o «6KC©*¥<fi*MBW(l*> (« 
5«^SH©7-f^**«i:UT-IB»cffl«/^n5) © 
-75©«SKi:-r?.iii:T\ fS B B B ^SB©Ev>S)S$ 
(SIS) feSfiET-t^o $e.lc-tr;l/D-X7-trT— h7 

T% a^BB±^^C5A^t,ft<1-ililA^T't?). 
[00 l 8] 

[^©H5S©^^] [OCB^HS^SB] Kft-fe 
McM-T^S^^iv The Pi-Cell:A fast liquid-cr 
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ystal gotical-switching device(Mol.Cryst.Liq. Crys 
t. . 1984, vol. 113, 0329-339) fcKtttf&S. 

l^Tti. flHEOfiaBKCWOWIITg- 1 9 7 3 9 7*5 
£t>WF§^3 0 4 8 9 3 4#ftHKgE**tlTV*. 

7-T/l/A) ttf&fiLT^KEftoffiBl^i/^T^fci 
[0 0 19] -UgctUi2©7'r;i/^fil«tLTtt. ffitft 

tttr J; 5 icjEB^ ni.-^od^SOfS B B H Siyo^(S 
SMi:LT, Hute«D (ffi B B a ^k^$tfftfr?>fcS) 

mgkn^WDmj&m mm) ^sctms. 

[0 0 2 0] *HIBflK«*3SJRa**«lttt^ 3t¥W 

leo^rWrsftS^^trt^fef » coffin 

0. 8<And<2. 0T'g5ili:<)^SU\ 
[0 0 2 1] WrBH 1 ! 0- 1 0 4 61 2£*5V"»T, 'O 
FElSjfcS'f SffiJIJI (^Ft;l/J:^9) fci&JI^ 

So 0Ki, 3t^««©JHa%*-rHTS5. Hit* 
-To SBttt'O H-t;HD«lK?nft*^f-f y *ffiS 

±< Km%n.<Dyt¥Mmj5&*^?z>m®mtt^y F-t 

;MD±TKE§f SCfctioT, «*ffffl*^kK*S 
ffl-r^C fctfoJB^&So RFK RF2T?t^nfcI 
«*Hf«ffffl*«trJiT***. RFK R F 2©SJ1© 

i?tsittcn6oai«Jiic^$n5«jitt^oEiRrtriRi* 

gLT^i. .fcOKSSfcti, R F 1 fili B CBOT^^ 



j) ftH 2 0 0 2 - 1 8 2 2 1 5 

8 

Iff SJlT'&So Sfc R F 2B«BCjf<D±¥# (£ 

« «fc o t ±<dsb#) *s§(gf « «t a 4*¥«»tt*frr 

SBT'fcS„ CtDcfc-?^ BC)i*±T*»lC#»t, * 

[0 0 2 2] CflDBflfiR*HlCSLfc«t5K:, BCiO 
IPS, R F 2P<D)fS* ; en^n2 d. , dz tu B 
C m t R F 2 H t ©SBBfr £ B C g^folc + z 

0 s jsaizoi:*oiKHiJI©iSS»?o)t¥iWfii*e 

10 , (zX #*W (IM't'OffiBa^OMMMfttffi* 0 

1 (z) (e»4Ei5trafii*+i:-f3) fcU flifift^o 

A iii di =— A ri! dz 
z z /dz = z i /d i 

£:£SJ:5&&1Sz, fc-zz OB. , 0z rtflffLVfc 
££&ft¥fii{gffT*t5o 
20 [00 2 3] ftoT, d. = dz £-fSi:, 
0z (Zz ) =9i (-zz ) 

[pj^ffiSxtilf <fct/\> 

[0 0 2 4] Sfc. d, *dz 4>fc£tt„ 
0z (zz ) =0. (-(d. /dz ) (zz ) ) 

[0 0 2 5] c©J:543t**i«36i^ril«l*tt» ^> 
30 tc^ftt^v^fcfet;:, J?S7?lPl (fitSffikSa^ip]) 

So ffisl® B C <DWiM<D R F 1 i:R F 2\Z\$Z.%L<D7 J 

y nso cnicwur. *H»!Boaw*ais-r5©n:«p 

^fifflMlffi^-Y^A^fflt^SfcOT'feSo 
ft}tt^Wfi[fflSffifll7^;l/A*ffli,'»Si:. RFitRF 
2 of-f 73r-f y ^*itoEiRi«lifttt ^n^n B C <D 

8U BCilRF ItiiD'RF ZifttU^^T' 

; S-rS7t¥!«f*T*feS*vx-<' v ^ffilB«:fflv^cffi B B B « 
50 t XMOG A«iB knU**^H:Btfn UElSlWig* 
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[00 2 6] c<D£r> ic&H-byKD&JlJl*. Mikft? 
*?Jffl Lfcft¥flffiffieffi««tt*ffl^T)tt**ii«1-S 

4A/L%&&ir& : r<< -y ^ffiS^^ElRi^K 

**77S&lctt LT*KWfc£iBEEl6] LfcKAiH 1 * 1 

(Djf^ifijw^n^noEiBitWjiS^-e-T, fa^f 

'y*^<DEft*IK«fcH8T*CfcttHfcT*fca. 
KElftLfcSWI^*aWX^»li:«k 9ft¥*i 

[0027] ^mmsmsmtm.ti.mwBmmE3b 

n d^>FElRl«MIK*'B«S«A nfeitf^-eO-t;!/ 
IP d<D»A n d fclitfJSU^ fctfi&gT'fcSo 
fiMIMIf «-r^#«[ftJiO And £>®H« 0 . 8 < A n 
d<2. 0T\ TRBWTT*«Sj§¥*^F+^T-a^S 

;l/JP tf* t il ff-k;l/rtffi© 7 ^— 9— tc <fc ?» 2f £ o t 

[0 0 2 8] Sfc, 1#P*8¥ 1 0- 1 5 3 7 08 ^£S»C 
«fi)tttofrfil!l»caJB»T7'f;I/i» k *«D^t>**i:i: 

SMStf fc*. coaMMOf^ X3f^ >y ^&HJI 

lcgft£) OCBS«ai«^a5lt*««TtSo 
[0 0 2 9]I2B« *^©»^JJ«I1C>»J8<0- 
#J£^-fEgl2T'£>?>o 02tc^-r«fe5H:*^<D^ 

W*§«g*ii«7-OW»3 a, *7X1S4 a, OCBS 

A3b. ^LT7-i';l'*?&2 btfCOlHICEBSnT 
45. if7XS«4 aOjSSBIBOiiiKttTFTiSf 4: 
Etiff (HgMff) A^ftStte.n, RJIJBOEGlfcBi* cT 
i:tC$iJt»-rSo ft¥«{MBSJi«7-f/W» (3a*iJ:tf 
3 b) fi. t*o-X7tf- F7-fjW»±fci8iitt# 
?*>e>£5Jl#^tt£4rC&5o *L.Tx HKWfc7-r 
(2afc£tf2b) t±, flKtMk^OWfllKE 
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[0 0 3 0] [7>l'rt'A<E>U*-7 r -S'3>'] SW^lf 
A<DR e U£— r— ^3 7{«3<J:tf Rtfi^*— -r— -7 3 

*n^n» Ties (i) *j:tf (id t*£§S£ 

(I) Re=(nx-ny)xd 

(II) Rth= { (n x + n y) /2-n z> xd 

it (I) :&<}: (II) iCisi^T. n xli, 7-OI/Affil*9 
(DSfflffiTJlRl (Jaffr*tffi;*;£&37alS]) oBSt$T'$ 
S„ S ( I ) *5=fctf (II) fcfcl^T, nyli. 7-OW* 
Srt«Djifflffi73[S] (®»T¥^»'hi:4i.73(R]) OSSf^ 
T-fe5 0 it (ID icfc^T. nztt. yovLoyW-fr-ft 

|pJ©Bfff^T'fe5o jS (I) fcitf (ID Efcl^T. d 
tt, #{4^nmfcT57^;l'A(DJ¥$T*^5o 
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7;b*;U»i, 2e>lcl&g («, HKd**>, lis 271M 1 OT'fcSC kWSU^. KJ!S«III»*^ 

7;i/3^>'a, 7)i^)vm^7^/m ^wlt /ve-os©*^*** ^i/a/w^Y/ws.fctfi/x?- 
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t)c7;l/*x;l/S©7J*WSL<, fi&tt7;l/*x>I,gtf HRftSFIliKWOO 0/6 5 3 8 4 ^W«»KBB«©{fc 

t,>T*>«fcl/\> 7;l/*x/l/g©0»IlC«u x*x;k 1-7 20 [0 0 4 2] [-tr;l/D-X7-bx- h7^^AcDSii] 

*x;H3<fct/ 1 -/s*^I*S*h4. -b;l/D-X7-trx-h7^;bAl±, jgftSlit&k: £9S 

[0 0 4 0] Kl!Sai7^;l/S<DK*IR : Fatt, l 715 l ifit4cW»S U\, S«HlittTffl^*»J«**ii 

OTSSCt^SL^, KB6fll7S/;I/SOMfc:tt. 7 igJgfcLfcV/l/"*:/ + X hglcJ;»)-b;l/D-X7-t 

•t^K 7 , n/v-f;i/fe±tf7*y'r/i/^sn*. sit f-b?^*^*^^^*^, v/i^ 

B8«7S/;l/**5/»!>«iiai : fatt. 17151 0T*fc3 yh*+xhS?tt, *;ba-X7*7--h*tf«S«l 

CfcflHfftU*. BII6^7v';l/**">SCiffyici±, 7-fe J«:»»Lfc»« (K-7) *fflv^T7-r;l/A*Hffl"T 

h**>^**i*. 7;I/n*5/S09aiSIR : Fatt, 17b *o Sfflfflftii. 3 2©x-7-/k 
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***© (B8l7/l/3*->S*atrt 00lcti\ ^f* 30 ft»ft**3Ep&3itfn5JS«*dtrcfc^»SU\ x 

xh*-X ^h*S/*J:lf^h**>xh*S/*^S -7;k 7 h- y*5J:tfx7.7;W;L SMflHii^WLT^ 

nio 7;l/3*->A;U#x;l/S(0KSSig?»«:, 2715 Tt<U\ x— r/k *h>*J«fctfx;*-frt'©irB6S 

1 0T?«5CJ:i!«ffSLK 7/U3*5/*/I/#x;|/g© (ffcfeti, -0-, -C 0-fc.fctf-C OO-) ©<^ 

Wcii, ^h+S/*;l/#x;l/fe«tt;xh+i/*;l'#x;U TtifrfcroW-h^rr W«»»i:LTffl^ 

i^Sns, 7/V3^>*;l/#x;l/7^g©J^f&I? 4CfctfTt5. 7/1/3 -Mfe 7 J<lEg©cfc 

fttt, 27151 0T'S5Ci:*WSU\ 7/1/3*;/* 9ftffi©W6IS%WbT^Tt, -JtmLtttfe 

;l/,K-;I/7^yS©i5lJlc«, ^ h+'^;Vfc;l/75/ S*Wr3*f«»»©*&. ^OR*®? V^-fti 

*J;tfxh*5/*/kiKx/l/75/tf3*ns. fr©^g*#1-*{b^©&£SEBrtT-£tttf 
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2?-3bzcti)W%Li\ 7>i*)i?-*m<Dmiats * 40 ^y7"oe;i/x-f^ eoth*->**/> s; 

x^;l/^*5«Ktf*^^;l/^*^sn5o ^h*->x^y, l, 4-s;***>, l. 

7;l/*^X;l/*x;l/8©^H?a«s 17l58T*fc£ fh7tHD77X 7zV-**itf7x* 

cfc«W*U». 7/t>*/l/7./k*x/l/g©0yK:iJ. h-/l/tf#$n5. 3 7b£ l 2^>>I 

>X/V*x/l/ft itfx? >7x;l/to;WtSn5. Bite ©WCti, 7tbX ^f/bx^t-X S/*x^Kr 

&7S KS©09RiK?att. 17151 OTtbZCt&W hy, v/W7^FX ->^a^/>feJ:07 

jlk mmm7 = ks©micb« 7* h7^ f#*s f;i/->^a^ty>^sns„ KjRjH^a^sns 

n5„ BI)K^x;l/*y7 5KS©K^?aii, mm l 2©xxx;^©fiajt«, x^;l/*;by-h. 7ae 

8Tfeact««»$U^ BBStfl^;l/*>7 5K»©WI /^1/7-b-r- 

icti, ^^y7.;l/^y7 5F, 7*>^*>75K* x^l/7-bx-ht5±tf^y^-;l/7-b-f-h^#* 
J:tfn-'*^^y^*77 5K^Sn*. IIKifliai 50 ns. -fflRW±©«fllll*«r-r«*«»«lOtMli:tt, 
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6 5t;i/%T**«:fc««*&ic»*l/<» 4 07^560 -x7-kx-h**#L&tf6t*4KSinrf3. 

tMt-fe5i:tm»SU>. ^fU>^niJH 10 -X7tf-hCllt CO»*fW»K 1 07!jS4 OS 
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SSfcttSfi) T\ «aai-5ili:^(*T5 0 ?g&©I! [0 0 4 7] jg^tt*- l 0 OTbS- 1 0°C (» 

(HM\ iI#©V;l/^yh*+*hfcK43tt£K-:7©il $L<tt-8 07bM- 1 0^ S5K»Sb<ti-5 0 

H^J£fe«ktf81I*fflv^T*»1-Si:i:^Tfrs. ft TbM-2 0^ gt>Sf$L<(i-5 07bS-3 or) 
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c^t'#5o sso^sptyu-m-*-* 5B$©i&t£glSWftaR&Sfi^©M£ftpS£rateLT 

^tt, E*LT«#*1WI«** £ i: E J: 9 fr£«$*tflfti)PSiagK)if 3 $T-©B#P^Tf lo fcfflT 

L^o §g§lc(i, EE^tt, iS«W*oftsaS* [0 0 4 9] »9»»tt»c*^Tt4, ^ai^O^Bti 



(10) 



17 



mitm : 6 0. 9%, : 2 9 9) £ft 

Ul?gfi?i£lc «k *) *=f-)\s7*.7— FfKSfBLfc 2 OKI 
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1 9 8 2 8 5#0&Wlffl«fcK«©#S*ffl^*C fctf 
T-tSo -■o<D?Jli@P^e>-t;l/P-X7-b7— F 

»»*hb* taw t TStS-r 5 c t tc j: o t t 7 -r * a 
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- FiSSfcHRWfLtt-r-fcJl/n-XT-tr- ;b 
[0 0 5 3] *fc, -ffiOStJln^fflV^T, ^-©?5ilM 
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-tr/V»g->*7"^;k «!*<D b U * U -f b&x*r ;W 
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(-tr;l/a-X7-fc:7 L -h7i'/W0 StcDP^O 

£jg«¥£)T*3 6° T'feofCo CCfcSKLTjt^Wtfc 

ffiMfc§«7 rt/ A %f¥K L fco 

[0 0 6 8] 

Kt3] 

TE-1 



TE-2 




R : ivCaHiyi 



[0 0 6 9] 
Kb 4] 



20 



30 



40 




R : nCsHn 



Hi- 



50 



[007 0] (fiBtWDfEH) «»Ufc4« l> ^-^7;!/ 

ft^ftftfflMffiH 7 -f © -b ;l/ n - 7 7 -fc f - h 7 -f 
;l/2*{|ij£\ -fe;Va— X7-fe-f— b 7-Y;t/A©affl$46Ms 

Wt7Co f|i|g<7)-b;l/a-xhU7-t7 i -h7'i';l/A (7 
•^7^TD80UF, f±f«7^;l/i* («) 81) £ 
yyft^S^ffi^, #U tTx;l/7^3-;l/^Ji^J^ffl 

[0071] msh^mm<ofm> mznrc^y ke 

> ^"TJfRl £: K¥*t £ fc 3 i 5 KEB Lfc iSg-fert/K 
5 5 H z<0}gJ£i£»E£ffljtaL-/c o fi^fx2 V, IJ^ 
5 V<07— V»J— h^E-KfcLfCo j§i®¥©tt 



(14) ftffl 2002-18221 5 

25 26 

(EZ -Contrast 1 6 0D, E L D 1 MttM) *J:OlIilOK-y (t;l/n-X7tr- hjgjg) % 
T. MS^ (LI) 3b>e»a^ (L8) £T'CD8K|!gT* ^-n^n^L-fco 

mn zmmLfzo 3 [0073] 
[0 0 7 2] TaE*-r»a©» rtJiiflfc* 



^1* 







$tmmm v-zr 


SMfc&5 9. 7%wt/m-^rtr- h 


1 0 OSIS 


1 0 




7. 8KSS& 


7. 8©SS& 




3. 9®fiS5 


3. 9Sii 




3. 0 319 


3. OfiiS 




4 5 OSfiS 


4 8 1 


^ ^ / 


3 9^1^ 


4 2SfK 



[0 0 7 4] &K£iB«ffl K-7°£, ilE£5 or-ettw * 
jfjifflSO. 0 0 2 5mmOit*6 (FHO 2 5. X-ll 

£tt*jlflt£0. 0 1 mmcDififfi (#6 3, JKifitffi 
(1*) S) £ffl^TiiilLfc 0 20 
[0 0 7 5] cne><DF-7£HHttgS®2"'l'£ffll,\ 

S (#«B© tfeo COt*. rt^<DliW^9 6|im, 

■t;l/n-X7-bf— h7^;l/ix*«lbfco fttiLfc-t: 
yl/D— X7tf- h7'OW*teOl'>T, x»J7*V* — # 
- (M-l 5 0, B*#ft (*) St) fcffl^T, &ft5*30 



5 0 nmtfcttSR e r— >3 yfiSfcitf R thU 

-r-S/3yffi*ai£bfc*S«, Reltt3 5nm. 
R t hffi«2 4 5 nmT'feo/io J^ti^lSWJ 1 fcffltt 

cut, ^ffisas. Efiit 

[0076] [£MP3] TSK^-retf©rtBffi* s «fc 

ffljS«J*B-&», SrS (2 5°C) KT3ftBttILft. 
^-fty^ttigft*, -7 0ttCT6B#K?tSlbfc 

[0 0 7 7] 
[*2] 









fMfc&5 9. 5%wt;wo-^Ttf - h 


1 0 O^i^ 


1 0 Ofi$ 




7. 8«S» 


7. 8«*gfl 




3. 9g*& 


3. 




2. oirsft 


2 . 0 srstfl 




3 0 6 


3 2 7©S&J 




1 2 2ff&&5 


13 1 




3 0. 


3 2. 7 Sf £SP 


/ ■ — A' 


3 0. 5Sii 


3 2. 7 SSSB 


is V # (tfc^ 2 0 n m) 


1. 0 95^ 


1. Oltfitff 



[0 0 7 8] #lC^ffi!ffl F-7*£, ffcS5 0rtCT*6 
ttiHilffSO. 00 2 5mm<Digffi (FHO 2 5, 

ifettitiiffigO. 0 1 mmdiffi (# 6 3MftW1$. 
(ft) H) *ffl^T«8Lft. 
[0 0 7 9] cns©K-7*Hli8H!$r-f*fflif\ 



50 



HJfcfliJl tlRlfll^LT, -t;l/D-7>7-tr-r-H7-r;VA 
Lfc. ftttU 7 0tt-3^ 1 4 0°C"Z? 5 # Lfc 

T'CDSSSftJWi 3 0 fee 
[0 0 8 0] SJ3fBlo;fc7'OWv& 1 3 OtO^ftT', 



(15) 



27 



(M— 15 0, B*#ft (ft) £D *B^T, $15 5 
0nm£6»t5Re x— 5/a yffifcitf RthU* 
— r— >ayffi%aa^bfclSS, Reffitt3 5nnK R 

t hfi&2 5 0 nmffeo/Co WRttHJfcW 1 ^RlflliC 

ij&mmm ufctss** 3 ic^-r 0 

[0081] [ttttMl] TftKO-t/I/n-^T-bf— h*10 



#^2002-182215 
28 

7^;l/A (g±*y*TD8 0, S±¥H7-f;l/A 

(1*) so mmm\ tmmchx. iia Eft 

[00 8 2] (f$ B s B Sjfxgg?)f¥fiI5) Hfi£0>J 1 ~ 3 , 
[S3] 



And 
((im) 



-fe;HP 
(/im) 



C ) 



c ) 





1 . 


9 2 


1 2. 


0 


+ 8 0/- 


8 0 


+ 8 0/- 


8 0 




1 . 


1 2 


7. 


0 


+ 80/- 


8 0 


+ 8 0/- 


8 0 


mmm3 


0. 


8 0 


5. 


0 


+ 8 0/- 


8 0 


+ 8 0/- 


8 0 


immi 


1 . 


1 2 


7. 


0 


+ 60/- 


5 5 


+ 6 0/- 


6 0 



tasiif « 7 ;i/ ash fc its « ns a 7 t < « 
[0083] mmm 4 ] ustwj 3 vm^iznmm k- 

SSJSSItf 1 5 «l%omiT'r y *-T- 3 0 %*i 
tfflfcgttU 1 3 0 TC<D£J£JST\ glSJg&Jfttf 5 S 
a%0«J6Tg^l«aK 1 8%i£{$U £££ 1 4 0°C 

-eftJiU HBBSfllffo. 3Kl%o-t;i/a-X7-b 30 
x-h7^;H.M§Lfc 0 ftHUftt^p-XTtf 
-h7-<;W»K:ov»T» x'J7V/-£- (M-l 5 
0, B*#3t (*) ») fcffl^T, &S5 SOnmlcfc- 
tt&R e U£— r-~>3 >fflfc-J;t>*RthU^— r—>3 
>ffl*aiSLfcfe*» Relli4 0nm, R t h filli 2 
2 0 nmT'£o/Co WBttHJfiffO 1 fcHWcLT* 

im. sfai&tm&ttTcom^ n^s©m ocb 



ffiss^sufcpiaoit^ft^tifc. yaffil 

~4 T?ft»Lfc»JIS*8ii©fl£»i^1* tlfe 3 0 0 c 
d/cmgg<Dia»fi (ffiSiB*) A^f^nfCo 
[ElfficDffi^^UiB^] 

[0 1 ] *f^fcfctt5tt¥ffi«©J»i*^'0T2& 

[0 2 ] *m*<DWL&n^n<on&o-m*7r<twm 

0T*&3o 
[ft^OtKBJ!] 

BC *<yYie.M&f&t*W4l 

RF 1, R F 2 ^«{ftfflH«i(iffffl*«trB 

d 1 B CS<D#£-f 5J?#<D 1 / 2<DJP£ 

d2 RF 2B<0Ji£ 

1 

2 a, 2 b 7>f;U^^g 

3 a, 3b 3t^WffifflS»«7-r;l'A 

4 a, 4 b #7Xg1£ 

5 OCB$>0ft£H 



[01] 



[02] 



(16) 



KM 2 002-182215 



F 2-A(##) 2H049 BA06 BA42 BB03 BB49 BC03 
BC22 

2H088 CA02 HA08 HA16 HA18 JA04 
JA10 KA07 KA30 HA07 MA10 
MA20 

2H091 FA08X FA08Z FAUX FA11Z 
FA12X FA12Z FB02 GA13 
HA09 KA02 KA10 LA19 LA30 



